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Abstract 
Exploration anddevelopment of newenergy sources havebeen undertakenincludingbiomassenergyspecificallybiogas.Thisform of 
renewableenergywidelyavailable, inexpensiveand non-pollutingisused to supplementthenon-renewablefossil fuels. Therecovery 
of organicwasteandsludgemainlyatreatment plantwastewaterforbiogas productioncouldbeseen asa cost, decentralized and 
ecologicalproblemsthroughtheenergeticautonomyandsustainable agricultural developmentrural areas. 
Very little work in Algeria and elsewhere have been done on the microbiology of the different stages of the digestive process. 
Our goal is to make a microbiological study of the anaerobic digestion of sludge from the purifying plant wastewater from the 
city of Touggourt which is south east of Algeria 
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1. Introduction 
The phenomenon of pollution by sewage has importance more and more on environmental, health and economic. 
This pollution can have a direct or indirect impact on human health and ecosystem balance both marine and 
continental. [1]. 
Treatment plants produce waste water treatment residues, which are waste sludge. They are composed of water and 
solids containing inorganic and organic substances. There are three sludge disposal routes: 
- Spreading in agriculture; 
- Landfill; 
- Incineration; 
The Biomethane is a renewable energy source that is within the context of clean, non-polluting energy [2]. 
In this context, we conducted a study on the methane fermentation or biogas is one of the valuation methods of 
biomass for the production of biogas which consists essentially of carbon dioxide and methane. This can be valued 
by different routes: production of heat and electricity use as fuel or direct injection into the natural gas network [2]. 
To accomplish this work, we used different approaches: 
• The physico chemical and microbiological characterization of sludge; 
• The influence of certain parameters (pH, COD, BOD 5); 
• The ability of microorganisms to degrade sludge; 
2. Presentation of the study area  
Historically was the capital of OuedRigh, capital of town and daïra, the city has an undeniable vocation pole and 
regional transit center[3]. The city of Touggourt administratively depends on the wilaya of Ouargla. It is located in 
the North East. 
 
3. Anaerobic sludge digestion  
 
Sludge undergoes anaerobic fermentation in sealed digesters air which converts 30 to 5 0% of the organic fraction of 
CO2 and CH4 without release of odors. Anaerobic digestion of primary sludge allows a reduction in volume and 
stabilization (storage without any possible nuisance) and recovery of methane gas [2]. 
4. Experimental procedures 
4.1. Description of the digester and device used 
  
Digestion was carried out in batch type reactor .These reactors are manually assembled in the laboratory, glass, very 
simple, will ensure anaerobic conditions. 
These reactors are provided with three holes, one for the collection of liquid samples using a syringe, the second to 
ensure the exhaust gas for measuring the volume of biogas produced, and the other and Fermi you have left us a gas 
volume of 500mL on. Above the liquid level to protect the gas outlet. 
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Fig. 1.experimental device 
4.2. Microbiological analysis 
 
Nutrient Agar is a nonselective medium that consistently enables the thrust of all undemanding bacteria at 37 ° C 
aerobically .It was used for the isolation of the different colonies, defined in the register (from the boxes used for the 
Headcount) 
Isolation of bacteria is done by several methods, the most used is that of the calibrated platinum loop. It consists of 
taking a well-isolated colony and place at the end of the agar. From this deposit streaks tight over the entire agar are 
performed. Then the dishes are incubated for 24 hours at 37 ° C. 
From a mud sample for microbiological analysis, 1 mL of sludge is weighed and placed in a test tube containing 9 
ml of previously autoclaved saline. The tube is then stirred vigorously for 2 minutes. The tube content represents the 
mother solution. [5] 
In a test tube containing 9 mL of sterile saline is added 1 mL of stock solution. The well-stirred mixture is diluted to 
10-1. 1 ml of this dilution mixed with 9 mL of saline, will be the 10-2 dilution. This continues until the 10-9 
dilution. [5] 
The previously molten agar medium was distributed in Petri dishes at a height of about 3 to 4 mm is then allowed to 
cool, 0.1mL of each dilution is removed using micro pipette well deposited on the agar. A drop of the solution is 
spread over the medium surface. A nearly 24 h to 48 h of incubation at 370C, the developed colonies are counted 
using a colony counter. [5] 
 
5. Results and discussion 
 
5.1. Study of the evolution of the pH 
 
The pH is the main parameter to control the digestion process. To measure the pH of the sludge we used a pH meter, 
the results are shown in the following figure: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. The pH evaluation function of time  
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In figure 3, we see a drop of pH value 9.03à the value 6.99 in the digester during the first five days. This is due to 
the always decomposition of organic matter and the formation of volatile fatty acids in the reactor. And an increase 
in pH during the following days. Stabilization which recorded until the end of the experiment, which lasted 14 days. 
These same observations were reported by Raposo et al [6] and Yacob et al [7] in their construction work on the 
stabilization of sludge from urban wastewater treatment plants. 
 
5.2. Study of the variation in COD and BOD5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
              Fig. 3.The COD variation function of time                                                        Fig. 4. The BOD5 variation function of time 
 
 
It is noted in Figures 4 and 5, which show the evolution of COD and BOD5 an increase in the value of COD and 
BOD5 during digestion. This increase indicates that the amount of O2 needed to oxidize organic matter in the 
methanogenic phase. 
 
5.3. Enumeration of the result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5. On nutrient agar counts Results 
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Fig. 6.Inoculation of bacteria in Petri dishes.(a) Dilution 10-3  ; (b) dilution 10-2 
 
 
Isolated digester growth kinetics on agar medium was monitored by measuring the microbial concentration as a 
function of time; which allowed us to plot the histogram shown in Figure 6.  
The histogram Log μFC / mL = ƒ (t) obtained has the appearance of a conventional bacterial growth histogram. For 
bacterial digestion studied, the observed lag phase is very short. From this histogram, we can observe that the 
microbial concentration increases until the end of the digestion 
 
6. Conclusion 
 
The goal of our work and contribute to the production of biogas through anaerobic digestion, is to be used as raw 
material mud from the sewage wastewater from the city of Touggourt. The sample is allowed to ferment in a 
digester in anaerobic conditions during 14 days. Biogas production closely follows the phase reported in the 
literature. Indeed, the change in pH due to volatile fatty acids, for the raw sludge sample, enabled us to determine 
the duration of each phase. To carry out our work we have carried out a preliminary study on the one hand, physical-
chemical and microbiological characteristics, and finally we measured the ability of microorganisms to degrade 
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